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TUBE ENCLOSED PRESSURE GAS INSULATED 
‘" ' ELECTRICAL CABLE 

The invention concerns a‘ tube enclosed pressure gas 
insulated electrical cable having at leastoneconductor 
supported within a tubular enclosure by means of insu 
lators, the conductor being sectionalized longitudinally 
and ‘provided with expansion joints between adjacent 
sections to compensate for thermal expansion of the 
conductor. ~ 

The tube enclosed pressure gas'insulated cable is an 
enclosed high-voltage conductor comprising a metallic, 
earthable tube containing one or more conductors. The 
conductors are supported within the tubular enclosure 
by means of longitudinally spaced pin-type or disc insu 
lators. The space between the internal conductor(s) 
and the tubular enclosure is ?lled with an insulating 
gas, e.g. SF6 at 4 kg/cm’ abs. A method of incorporat-_ 
ing expansion devices along the length of such tube 
enclosed pressure gas insulated cables is known and 
disclosed for example in Swiss Pat. No. 535,502. In 
cases where these devices compensate expansion of the 
tubular enclosure, they are so arranged that the longi 
tudinal movements of the connected together tubular 
sections relative to the expansion-joint housing can be 
comparatively large, but are ultimately limited by end 
stops. The elements for compensating thermal expan 
sion of the internal conductor sections are in the form 
of ?exible conductive straps. 
However, if the route taken by the cable is other than 

horizontal, e.g. on a slope, the known con?guration of 
expansion joints for the internal conductor is unfavou 
rable in that with the preferred construction of tube 
enclosed pressure gas insulated cables the internal con 
ductor system is made to be movable relative to the 
tubular enclosure, which can result in the destruction 
of the expansion joints of the internal conductor(s). In 
particular, if the slope-is steep an excessive compres 
sive force can occur at the lowermost expansion joint, 
for example, owing to the inherent weight of a number 
of lengths of internal conductor. 
The objective of the invention is to avoid undesirable 

circumstances of this kind when a tube enclosed pres 
sure gas insulated cable of the form described is laid on 
a steep slope. 
This objective is achieved in that the expansion joint 

for the conductor incorporates a protective device of 
such a form that destruction of the joint is prevented in 
the event that compressive forces arise thereon other 
than those due to thermal expansion. 
A preferred embodiment of the invention is illus 

trated in the accompanying drawing, the single view of 
which is a longitudinal section that shows a portion of 
the cable in the vicinity of an expansion joint provided 
between adjoining sections of the electrical conductor. 
With reference to the drawing, the cable is seen to be 

comprised of an outer tubular member 1 which en 
closes an electrical conductor that is supported cen 
trally within the tubular enclosure 1 by means of longi 
tudinally spaced disc-shaped insulators 2, only one of 
which is illustrated. The electrical conductor structure 
is sectionalized into lengths 3, 3a which are seen to 
have a hollow cylindrical con?guration, the conductor 
sections being connected together in essentially end-to 
end relation with an expansion joint interposed be 
tween adjacent ends to accommodate longitudinal ex 
pansion of the overall conductor. The expansion joint 
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comprises electrically conductive cylindrical end mem 
bers 4, 4’ secured respectively at one end to the ends of 
the hollow conductor sections 3, 3a by any suitable 
means e.g. welding as illustrated. Axially extending 
projections 4a, 4a’ are provided at the opposite ends of 
the members 4, 4' and constitute connection points for 
the opposite ends of a ?exible e.g. laminated conduc 
tive strap 5 which permits the ends of the conductor 
sections 3, 3a to move longitudinally relative to each 
other in response to thermally induced expansion 
forces. ' 

In accordance with the invention, and for the pur 
pose of preventing destruction of the expansion joint in 
the event of compressive forces thereon other than 
those attributable to thermal expansion, a buffer rod 7 
extending longitudinally between the end members 4, 
4' and located laterally of the conductive strap 5 is 
fixedly secured at one end to one of those members, 
e.g. member 4' and the other end portion of the rod 
extends into a bore 40 provided in the other end mem 
ber 4 through which it can slide. The bore is enlarged at 
4b to establish a recess for receiving and seating one 
end of a compression spring in the form“ of a stack of 
plate springs 8. Contacting the opposite end of the 
spring stack 8 within the recess 4b is a disc-shaped plate 
7a secured to the rod 7. A sleeve 6, which generally 
de?nes the outer contour of the internal conductor 
structure such that practically no signi?cant variations 
in the electrical ?eld occur, extends between the end 
members 4, 4' and encloses the strap 5 and buffer rod 
7, one end of this sleeve 6 being secured, such as by 
welding, to the end member 4' and the opposite end 
portion of the sleeve being telescoped over and slidable 
longitudinally with respect to the other end member 4 
.as expansions occur in the conductor structure. 

If the tube enclosed cable structure is laid horizon 
tally there is of course no danger of any damage to the 
expansion joint structure. If, however, the cable is laid 
down a steep slope in the direction of the arrow 9, the 
inherent weight of the internal conductor structure 
acting upon the expansion joint, would tend to collapse 
it, i.e. the ?exible strap 5 has little resistance to bend 
ing. However, in such event a counter-acting and com 
pensating force is produced by the compression of the 
spring stack 8 by movement of buffer rod 7 thus pre 
venting any damage to the joint structure. 
The action of the protective device, i.e. rod 7 and 

spring stack 8 can be easily adapted to different re 
quirements by a suitable choice of the compression 
characteristic of the spring stack 8, e.g. by a suitable 
choice of the nature, orientation and number of spring 
elements. The spring stack 8 is so dimensioned that the 
component of gravitational force due to the inherent 
weight of the internal conductor structure and which 
arises when the cable is laid down a slope is compen 
sated without impedingthermal expansion of the con 
ductor structure during operation through which much 
greater forces are developed. 

I claim: 
1. A tube enclosed pressure gas insulated electrical 

cable comprising at least one conductor supported 
within a tubular enclosure by means of insulators, said 

‘ conductor being sectionalized into lengths, expansion 

65 
joints provided between the ends of adjacent sections 
of said conductor to compensate for thermal expansion 
of the conductor, each said expansion joint including a 
?exible conductor strap electrically interconnecting 
the ends of said adjacent conductor sections, and a 
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protective device interposed between the ends of said 
adjacent sections at said expansion joint for counter 
acting the inherent weight of the conductor imposed on 
saide'xpansion joint and limiting the compressive force 
applied to’ said ?exible conductor strap when said cable 
is disposed in other than a horizontal attitude, said 
protective device comprising a buffer rod located later 
ally of said conductor strap, one end of said rod being 
secured to one of said adjacent conductor sections‘and 
the opposite end portion thereof bearing against a com 

. pression spring located in a recess provided in the other 

conductor section. 
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2. A tube enclosed pressure gas insulated electrical 

cable as de?ned invclaim 1>whereintlie spring receiving 
recess provided in the end of said conductor sectionis 
established by the larger diametered portion of a two 
diametered bore, the. smaller diametered portion’ of 
said bore being substantially the size of said vrod and 
receiving‘ the end portion thereof for guiding its move 
ment upon compression of said spring. _ v 

3. A tube enclosed pressure gas insulated electrical 
cable as defined‘ in claim 1 wherein said compression 
spring is constituted by a stack of plate springs. . ‘ 
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